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ABSTRACT 



PROBLEM TO BE SOLVED: To increase effectual p-type carriers by connecting n-side 
and p-side electrodes to a laminated film comprising material expressed by a specified 
composition formula, forming a heat-generating structure within the laminated film such 
that low-resistance region and high-resistance region are adjacent to each other, and 
-arranging-the-low^resistance-region-closeUo-the -p^sideelectrode-than-the-highrresistance- 
region. 

SOLUTION: Modulated doping is performed on a p-type layer, basically comprising a 
gallium nitride compound semiconductor of material expressed by a composition formula 
ln x Ga y AI-i. x .yN (0<x<1, 0<y<1). The layer subjected to the modulated doping is 
arranged as a p-modulated layer 32 between a p-side electrode 22 and pn-junction. In this 
case, the modulated layer 32 is set such that carriers injected from the p-side electrode 22 
first pass through the low- resistance region containing impurities at a high concentration, 
then pass through the high-resistance region containing impurities at a low concentration. 
In this manner, as the carriers pass from the low-resistance region to the high-resistance 
region, heat-generation is made in the high-resistance region. 
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